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0030011885 %^ <^7\: 2004/2/27 



[XilS^XH 2003.02.26 

[^S£i SSI Msi^EO uH^ysi 

S^SSl Method of manufacturing for Mo/Cu Line 

[SSI ^Xl .^i!>^^AIP(^) 

l#^ej3Hl 1-1998-101865-5 

[CHBI2J3H1 9-1998-000534-2 

[SS^gJS^eis] 1999-001832-7 

[^S°l S^S:*!! KWON.OH NAM 

[^aje^SiSl 680603-1411215 

[o^gls] 440-330 

i^^i s^'is ^SAi sef^ aiai^ 544&!xi aaiBHDi&^omh^ i09# 

903S 

[^^1 KR 

[^^11 mo\^ Z1I42S°| =R^0\\ °J6K51 ^|£f mO\ m^mUQ CH£|oj 

SI!:'! (ej) 

20 3 29,000 ^ 

[:>\iL^m^^} 1 s 1,000 ^ 

[o^^j^xhg] 0 2i 0 ^ 

[^A^§^s] 0 m OS! 

[ii^^l] 30,000 ^ 

[S¥A|#] 1. fi^^AH- §AJ|Aj(£S)_1^ 
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^0030011885 ^^ <^y^}: 2004/2/27 

^ ^^<H1 ni)-^ Mo/Cu wfl'Jd ^IS ^J-'^'^l ^*>^, Mo/Cu ^fl^^ sflEi^ ^ # 

^1^ ^^1-^4, ^e] ^^1-^^ -^^ 7]^^2\ ^o]ji^ ^^3. l-^f^(^<g 

£. 3 
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20030011885 #^ 'U^}: 2004/2/27 

#5l«.^/^sl tifl-a^ ^IS IJ-^ {Method of manufacturing for Mo/Cu Line} 

£ la, Ib^ Mo/Cu tifl^^ i^s^m ^J^^S^l^^^l-g- cHeflol 7l:^oii cfltb 

S-^i. S. la^ 5§T3:£olji, :£ Ib^ ^7] S. la^ I-lofl n:l-2]- ^cf^ ^^S.. 

-£ 2a, 2b^ <H1^H« o]^^ ^zl- ^ Mo(100A)/Cu(2000A) 

1:^^ -a.<^^^ SEMCscanning electron microscope) >^}^<>\] cfltb -E^A^a-^ , 
^>^^^^^^(photolithography)-§- PR(photo-resist) sfl^oj riH^ ^^^^ £^<^1 ^^S^d^, 
£ 2a^ A>Als.olji, £ 2b^ 

3^ ^ ^^2] ;«fl 1 ^Alc^Hi Mo/Cu wfl^<^l>H^ -i-elja^ ^a>» ;^l7l^>^ 

IE 4a i^^l 4c^ ^ ^^<^1 Mo(2000A)/Cu(100A) wfl^^ 

^ 5L^b:>^ Mo/Cu yfl^^ ^^oil tfltl- SEM A>:5l . 
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20030011885 %^ <U^}- 2004/2/27 

<6> ^ ^vtg^ ^^7]7] ^^<^ ^^]^, *s1«-^(Mo ; Molybdenum)^ ^ 

<7> -^1-71 Mo/Cu Hfl^ol 2^-§-S]^ c}]S3ioi ia>£^] ^^7l7l^fe <5n ;g ^t^l # 1- ^ oxvJ\., 

<8> ^71 ^B^^^A]:^^!^ ^^o] ^A^^ - 7]:^ AHofl ofl^^ ^"^^^H, ^7] 

<^1«J-^^^1 #^1- ^}<^]Wr <^]-%-n ^^^J-Jl^I-I- yJ-^AS. ^^^Cf. 

<9> ^^11<H1^, ^ 7ll3^1*>^ ^i-^H^^1^iEl(Thin Film Transistor ; TFT)7> ^ihn>cf 

^-^ ^^-2-^ ^>-§-S)^ "^n^^Al^^KAM-LCD ; Active Matrix Liquid 

Crystal Display)7> sfl^iE ^ ^'^'^ t^M^^*^! -f^*><^ 7>^ ^^^Jl 

Hfl^l-^S-fe ^J:^i='l^(Al) <y:^cl^ ^^(Al alloy)<^l ^l-g-^^cf. 

<ii> ZLSli4, tflig^^ ^ «fl>a-£.7> SVGA, XGA, SXGA, VXGA ^^S. ^<^}^]7]] ^o^l 

* ^i^-l^cl- ^^^^ ^A^] ^7}s\n^r^. 



21-4 



'20030011885 ^^ <U^}: 2004/2/27 

<12> o]c>\] rt).B^_ 2|e<^l^ 7l#sl afl^#^ic1- ^^tt til^-I^J- ^ ^^><^l-§- 

(Electromigration) 7>^1^ cH^fl7> o.^ >5il<y:S|Jl $Zt:f. 

<i3> uBiM-, ^E^^ 7i:&5!i-si ^t}jL, v]^^ ^^■&(tw^^ 2oo°)^]^^s. ^ei^ 

<i4> oje^t!: ^^1^^ 711^1*1-71 ^sl Mll>a^ "S^^^S^l^J-^l-g- TlloiH ^ c-lloiE-1 wll^ 

Z^-Z^- 7]^S[o] ^^^^^ ^ «]-i^l#^S. ^ till El O^^^ i^*>^ 

<15> >^7l «11E^<^1^^ ol^^ o.^ 7l^2l-Sl ^ ifl5|-«]-^^ol 7^^ ^^ollAi >«H 

iHslDi, tb <=^]S. E^^(Ti), Se|ti.^(Mo), 3*(Cr), ^l-(In) ^ o]2=^ ^VM-^Hl^i ^ 9X 

^. 

<16> ol^i-, aflslcH^ 1-^^ l-s^^tjl^S. *m Mo/Cu Hll^oi -^fl^SAl^J-^Hl cflBflA-l 

<i7> £ la, Ib^ ^EflSl Mo/Cu aflAi^ i^s>^ ^-^ ^ it a] ^J-^1 -g- o]^o] 7]^d\] cfl^ ^igo. 

S-Ai, £. la^ 3gTgs.olji, £ Ib^ ^7] S. la^ ^^Al i-i6\] tcj-Ei. ^cf^ ^^iolcf. 
<i8> :£ la<HlA-^^, 1 «J-^o.^ 711 olB ti11^(l2)ol ^a^s1c:H 9X:n., ^1 1 «oi-*^4 32^1-51^ 

/HI 2 Ij-^-^S. cllolE] «llAi(20)ol ^A^sio^ ^0.13^, ^7] 711 olH «11^(12) ^ cIlolE] «11a1(20) 
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t! 
G0300 11885 ^^ 'U^l- 2004/2/27 

S Hfl'a(12) ^ cflojE-l tifl^(20)^ JiI^>^l^oil^ ^^^H^;^l^EKT)7l- ^^^S]o] oj^o^x^, ^7] 

7] c-HojE^ Hl)Ai(20)ollA^ §7]^ ^^(22)2)-. ^^(22)2}- ol:^s]7)l ^^1§>^ c 

^^(24)s^, ^7] TllolH ^-^(14), ±^ ^^(22), :E.5flol ^^(24)^ 'g^ '^^<=^]Ai <5> 

2|]Ei(island pattern)AS ^^^^ ^:£^1^(18)^S. ol^«H^i=f. 
^^-71 TllolH Wl]>a(12) ^ CllolE] «fl>a(20);g- ol^^ #elti.r^^ ^V^f'O.^ 

^^^o_s. Mo/Cu o]^^ ^]^^^ tl-cf. 

£ Ibl- *3fl ^7l Mo/Cu wH'Jd^ it^^V^ ^^^L^l^l-^l-g- <^^]<^] 7] ^ig^S 
1- #5^:^.^, 7^(10) ^oil TflolB ^^(14)ol ^>^^5)ol ^JL, TflolH ^^(14)^ 

TflolH ^^^(16)ol ^^^^o] oxo^x^^ ^V7l TllolB ^^mie) 711<^1H ^^(14)^ 

'^^<^1^ ^i^l#(18)ol ^^^S\o] o^i^, ^7] aVS^lf^ClS)^ a]^^^ ^e)^ l-^(a-Si) 
S. 01^.0^^ <5WE]ti.f^(18a ; active layer)^, ^s]^ #^(n+ a-Si)S <^]^o] 

^ iBis.^f^(18b ; ohmic contact layer)©] ^V^jcfl^ ^SS. ©l^^l^i^l-. ^7] 

^fl#(18) ©1^^711 ^^(22) ^ ^i]]o] ^^(24)ol ^^^S\o] o^jn, >a-7l 

±±i ^^(22) ^ :E.efl<?] ^51^(24) o]^^7^6]]A^^ o1-t£^flf.(18) o) oAb] w.#(i8a)ol ic# 

^^7] ^-^Bl^.^ «^^(18a)^ ^11 ^(ch)* ^1*^-. 

^7] TllojE ^^(14), «>I£^1#(18), did:^ ^^(22), ^^(24)^ 
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20030011885 m■^ 2004/2/27 

<23> 711 ^^(14), ^^(22) ^ ^511 ^^(24)^ o]=.^ Mo/Cu 

^ ^SS. ol^-o^^ ^^i-^S ^cf. ^I'^l ^oM ^I^IH ^^(14), ^^(22) ^ 

:E.Efl«y ^^(24)^ 1-5] o]^^^ 1 n<=>]m. ^^^(14a), >11 1 

^(22a) ^ ^1 1 JBEfl^l ^^^ma)3^, ^^^o.^ <^1^<H^ >ll 2 TflolH ^^#(14b), 

^1 2 -^^§^(225) ^^12 ^efl<y ^^#(24b)S. o]^o]:^ ^^l^S 

<24> ^^7] «l-^H^^liBl(T)* '^^<Hlfe, ^^(24)* "^^ ii^Al^l^ = 

^^*(26)* :as^(28)ol o;[j7, ii^#(28) ^-^<^1^ =5ll<?l 

(26)^ ^-^(24)511- ^^s]^ s[± ^^(30)ol ^^^£l<H 9X^. 

<25> ole^^ Mo/Cu o]^^ ^1^^^ TilolH tifl^(7llolE ^^)^ cflolBl Bfl^(4li ^ 

^ ^ :=eflol ^^)^ 3:|.A>^^^(H202)^1 <^l€B(etchant)# o]^^ '^^^^ ^ 
^eiM-. <^l^-f .e.el'^l^Kover etch)» ^^*>7fl e) *>t:-1 2^- 

£ ^7l]s]<H, #e]w-^d! ^^Hl ^*fl ^^(leakage current) ^7H1 

<26> £ 2a, 2b^ <H1^H» o]^^ A^z]- ^g-;^ ^ Mo(100A)/Cu(2000A) wfl^S] 

l-e^Jd^ ^A> 1:^^ ^o^^^ SEMCscanning electron microscope) a>^<^1 S^S-^^^i , 

^>^^^^^(photolithography)-§- PR(photo-resist) ^^^^ S-^-^l ^fl^Sjo^, 

:£ 2a^ A>Al£.olji, :£ 2bfe 

<27> £ 2a. 2b<^lAi^. PRsfl^^ ol-g-^l-o^ ^ ^e) 

^2^^^s]o] oi^ >a-^<^l^i, Mo/Cu Hfl^^ ^^l-7]- ZLcflS ^T^^lJl, ols] 
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20030011885 %^ <^7^: 2004/2/27 



4^7] ^^^}7] ^^}<^, ^ %^^<^lAi^ Mo/Cu tiljAlo^ sflE-l^^ ^ ^Tlls]^ 

Oil- ^^}c^, ^ ^^oil^l^ Mo/Cu tiflAisl :^6\]^ :5!:A># ^v^aI^Iji 

, ^V^^^el^ ^A>1. (stripper), DI ^^EKdeionized water), ^-arCHF);^! 

-S-^ (dilute solution) ^l-§-^><^ ^l7ls>7iq- ^S.^ ^sl-^-lel ^^^^^1 ^^(Os)^^ 



^^t}JL, ^7] ^^c>\] o^;.j sflEi^ 7>^1^ PR iifl^^ 

^^5^ Mo/Cu ^^^^m ^Tfl^q-; ^7] ^ '^T^:?! :^/^}% ^ 

s]r^^t}^ ^Tfl^; ^s}-^-]5l^ -i-e^^^ ^aV^ ^171^>^ T^:;^!* i^s]-^ Mo/Cu afl^^ 

^7] ^e^^^dl ^AV* >t]:5l-^^el3r>^ ^^1^. O2 ^1^ (ashing). ;^>^^ (Ultra Violet) 
^, O2 ^^7] (annealing) ^ 0]:=^ ^}^^ ^l-§-^l-<^ oj^o^^ljl^ ^y] ^^.^^ 



21-8 



"•1020030011885 ^^ <^7}: 2004/2/27 

€ ^^M.^ ^^>* ^1^^>^ ^'■el^l (stripper), DI ^^E^de ionized water), 1:^ 

(HF)7il -§-^!^ (dilute solution) # c>1i^ ^M^} °]-%-^^ ^^^AS t!:^-. 

<33> ^7] -i-tqa.^ ^A>^ ^iTl^m PR 3fl^^ ^Alofl ;^l7l^r>fe 

<34> ^7] ^s^^z\^}^ ^TjloflAi^, -2-^4^(03 Water )7> o]^s)^, .^71 ^#1- 



<36> — 1 ^Alc^l — 

<37> £ 3^ ^ ^1 1 ^^Ic^HI Mo/Cu afl-a^ ^^l^S. 

<38> STH^i^, 71:^ ^6\] ^ ^el ^Hli^^ ^^^}:n., ^7] 
7>^1^ PR iifl^o.^ ^^^^V^ ^;^]<^14. 

<39> ST2ollAi^, ^7] PR n>>^3S. ol-g-e>o^, ^e) ^^1"^ ^Ir^^z]" 

^ ^^#-2.3. oi^o^^ o]^^ ^^0:1 Mo/Cu «fl^* sflB]^ 
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260: 



26030011885 ^^ 'U^}: 2004/2/27 

<40> ^ ofl^, ^7] o^^M2^ ^^^^^^] <H1^H» O]^^ ^^^^ ^^^<H1 ^ 

<4i> ST3<^l^i^. ^7] 'Sl:^^ ^ ^7i^ ^A>i- AV^^el^V^ 

<42> >^7l >a-^^e1 ^^1^, 02 l-el-^i^Vl- <^l-§-^><>^ ^^^^ ^A>i- 02 <^1^ 

(ashing) -§-^^4, ^>^^(Ultra Violet)^ ^l-g-tb ^sj-^^e^ "E-^^, tfl7] ^oil^^ *i^^el*>fe 

^ ^<=>fl ^-S- «-^^^» O2 7>>:» -B-SJ^}^ O2 ^^71 (annealing) # c^ii 

<43> ST4<=>flAi^, ^s^n^^ ^A>§ ^l7l^>^ ^^l^^i. (stripper), DI 

(deionized water), 1:^(HF);^1 -§-^(dilute solution) ^ <^}=^ <=>l-§-^><^ ^l7lsr> 

<44> Zie.il4, ^ ^^^oll^i^ ^7l >«fl 1 -^Alc^l^^oflt ^^(Og)^^ o]^^ ^^-^^ ^^^^] 

^l7l*>^ -^Alo^ls 

<45> ^ ^;Nl<HlAi^, ^1-71 ^^^S]^ ^A>o^ :^]7] PR Sfl^^ ^^<^1 

<46> £ 4a ^^1 4c^ ^ ^^<H1 Mo(2000A)/Cu(100A) wfl^^ #el-^€ ^]7] 

* ^^^>fe Mo/Cu Hfl^^ ^^^011 cfltl: SEM -£^<^14. 

<47> £ 4a^ PR n>^3S. ol-g-^Vo^ Mo/Cu <:.fl^BS ^z^-x^ 

e^tb ^ ^7fli|^ l-e^w-^ ^^>» i^t!" 7lJa:<=>ll ^'=>]^. S. 4b^ ^a>i- aj-s). 
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^^0^30011885 #^ "U^}: 2004/2/27 

Tit!- ^i-Eflo^ s^oic].. 

ois!^. :y-oi, 7l^c>ll^ Mo/Cu Hfl-a^ ^ ^Tflsl^ tflt!- ^£ 

^VA>1- ^VSj-^^B^t!: ^--S- ^]7]^}^ ^^^ol 5L^i]7l nfl^ofl ^ofl Mo/Cu tifl 



<49> — ^] 2 — 

<50> ^ ^>^1^1^, -^71 ^] 1 ^Al<^l6il nl-^ Mo/Cu ttfl^^ i^^>^ -^^^j^Al^J-^l-g- O^Eflo] 

<5i> i 5^ ^ 2 ^Ajc^loil 14s. on^^Al^^l-g- -Hell*^! 7^21 

<52> STI^. ol^^ ^^o^ Mo/Cu <^l-g-*><^. 7]^ >^l-ofl TllolB 7>^1^ Tfl 

Mo/Cu ^^^^ ^^l-l- ^l7l^}7l ^tb ^^go. 

<54> ^^7] -^^^ 71:^4 :L^51 ^^^^ *J=^^l7l^ ^Cf. 
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"^^0^3001 1885 #^ 2004/2/27 

(stripper), DI EKde ionized water), 1:^(HF)7^1 -§-<5^ (di lute solution) ^ c>1:=:l 

# o]-g-g:>c^ ^iTl^Vfe 1}-^<^ll^-, -a-^^S] ^^^^o] ^^^1- ol-g-^V -a-sl-^^S^ol] 

TflolH ^^l-^l ^^^*>^ ^^l^m. 

<57> tiJfS^lf^^ til^^i^ -^el^ ol^ol^ o^Ela.#3i|., 1-^1- til;^^ ^sl^ 1- 

^^^^1-^ ^7)1 Olc]-. 

<59> o] -^>7l ^ ^eflo] D>>^aLS. oj-g-^l-o^ }^^^ ul.5.^j^o^ 

<60> ^71 ±^ ^ ^511 <y ZLE^Jl, C-llolE-1 tifl^^ o]^^ 

Mo/Cu-2.^ ^^^ttcf. 
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20030011885 ^^ <U7.}: 2004/2/27 

<6i> ^ ^^l<^Hl^i^, ^7] Mo/Cu^ wfl-a^l]^^ ol-g-^ T^o.^ Mo/CuSl ^ 

^ ^ SlJl, TflojB Wfl^ ^ cflojEi Hll^ ^Vo] cj.^ ^ ^^a^ 7^^) 
711 ^1=}. 

#^1^1^ ^eflo] ^^^^ 7V^m -S-Jl^^ ^^j^m 

<65> usiq-, ^ ^^^^ -^Ajc^]^ ^^^5)^1 ^oi, ^ ^^^^ ^;<loll th£ 



^'^l, ^ ^^^'^l Mo/Cu wfl^ ^12: Ij-^oil Mo/Cu Hfl^^ 3il)Bl^ 

^^^J 1-^ Jl3j1-^-^s. «J-^1^ ^ til^^^ ^ -^^tb ^ 

^V<^1^^^^^ 7>^1^ ^^1-^4. ^#1-^^ -B-sl 7m5)-o^ ^av^^ ^olJl, 
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20030011885 %^ <U^}: 2004/2/27 

^SiS] Mo/Cu tifl^^ ^^j^^ ^^7]7]-%- ^-§-^ 9X<^, ^]^^ 
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■^^0030011885 %^ '^^7.}: 2004/2/27 

^ 5rfl^^ 7>::^1^ PR 3sfl^^ ^^1^; 

# ^2:^ Mo/Cu «fl^* ^^^^>^ ^^is]-; 

♦ i^^>^ Mo/Cu tifl'Sd^ ^13: yj-'^. 

^1 1 *J-<H1 Siol^i, 

^^>« ^^^1e|*>^ ^;^]^, 02 <H1^ (ashing), ;^l-5q>?d (Ultra Violet) ^ 
5^, 02 ^^7] o]^^ (annealing) ^ c>li^ ^^^^ <^l-§-^H '^l^ol^l^ Mo/Cu 

[^^^■^d- 31 

^1 1 *d-<Hl ^<H^i, 

^1-71 ^VSl-^-lel^ ^A>1- ^]7]^^ ^^M^^^, ^1-&1>^1( St ripper), DI ^^E^ 
(deionized water), l:^(HF)7jl -g-^(dilute solution) ^ <Hi=^ *>M-7> ol-§-5lfe Mo/Cu 
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^^eJ030011885 %^ 'U^}: 2004/2/27 

[^^*^ 4] 

^1 1 ^^^] 9X^^^, 

^7] ^^^^^^ ^A>i- :47]^}^ ^7] PR ^^1<H1 ;^l7l*m 

MO/CU aflA^O^ ;^]^ Hj-l^ , 



^7] ^;^l<^l^i^, -$-^^(03 water)7> oj-g-s]^ Mo/Cu afl^^l ^^fl^ hJ-^^ . 

6] 

<^^1: ^z^-^m Mo/Cu Bfl^^l ^J-'^. 
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^5200 



0030011885 ^^>: 2004/2/27 

^ 7flSS Mo/Cu tifl^^ «c}-'^. 
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^^ "^^V: 2004/2/27 
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lb] 



22 24 
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120030011885 



[-£ 2al 
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120030011885 



^^ '^7,}: 2004/2/27 



li 4a] 




[-£ 4b] 




IS. 4c] 




Mo/Cu bHd 
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S00300 11885 



■^ "^^V: 2004/2/27 



is. 51 



Mo/Cu Q\^o[0i 71101 S bHd 

(#£1^?!! ^7^ 



ST1 



±±: =B1|^ D||0|E) b||A1 



S-fe! 



ST2 



ST3 



ST4 



ST5 



21-21 



